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Prip Beport -~ Treveling Wave Maser
959 the undersigned and Mr. _ sps/Ea,
visited the in Philsdelphis, Pennsylvenis to monitor

progress on the joint Agency prograa for development of a travel-
ing wave mager. Participating in the discussions were:

i. e t

s /men-ze

2. plans to supply the necessery DC megnetic fleld to the
mser wi {um solenocid. Nicbium was chosen as the conductor
because of its superconductivity ai temperstures near the proposed
opersting temperature of the meser. Preliminary experiments have been
mn on & solenoid 6" long, to determine the maximum fleld and the maximum
current which the nicbium can withstand before going into e non-super-
conductive state. Difficulties have besn encountered in trying to reduce
the resistance of the spot-weld joints comnecting one of the three
nichiom wire layers to snother. The high joint resistances begin to heat
up vhen passing the high currents necessary for desired DC flelds. The
heat from these joints then destroys the superconductive state of the
nigbium. The Pina) solution consisted of wrepping the joint with a foll
aade of KOVAR (& commercial elloy] before the spot welding operstion.
Joints made in this menner have & resistence of less than 10-5 chms each,
as compared to resistances of 10-3 ohms per weld which were dbtained
earlier in the program with conventional wire welding techniques. A new
solenoid is now being constructed for the meser which will have five
iayers of 1 mil nicblum. Length of the solenoid will be 17". It is
expected that megnetic fields consiferebly in excess of the minimum required
field (ap mately 2000 cersteds, the figure sround which the TWM was
designed) will be cbtainedle from this solenoid.

3. The cryostat to be used with the TWM will hold up to 3 liters
of liguid helium. & that at 1.5"K the leskage rate of the
helium is no more than 05 cc . One £1lling, therefore, should dbe
good for s full day's operation. Once the essesbled meser is actually
being tested, the countrector estimates that ihe hellum requirement will
be spproximstely 12 liters per week. An allotment for the needed guantity
of heliun wag arranged by the Agency through
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h. Absorpticn messurements st low temperature have already been
sads ou the yuby which will go into the maser. These mossurements .
mmmmmtmmmwammzyn@m@m-
elsion, the vesormnces from the 4-3 trsmsition and the 2-1 trensition
being almost perfectly coincident. This condition is sbsolutely
necesssry if the pash-pull mode of cperation is to be umed. That
mode in which both -3 snd 2-) transition frequencies are identical and
mumwrmmswrmw,mmhamsd
" tysnsition frequencies are identical ard cen be used together as the
pap frequency, is called the push-pull mode, This mode permits a
mm&zmwmm'ammmmm@mr
cutpatsa.

e
& month.

mw_mmmmmdms.m). The 17" solenoid will
completely surroand the ruby, furnishing s DC field of approximately
2000 oerstels for 6 kme operstion, or more for higher frequency operation.
A 20 &b gain should be realizable, and - figure will be well
below 1 &. Boise tempersture, although does not have equipment
t5 msasure this charecteristic, will probebly fange from 5 to 35 degreea
Kelvin. The device should be tunsble over & two to one bandwidth by
sdjestment of pomp freguency snd PC magnetic fisld.
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